Spinal cord contains neurotrophic activity for spinal nerve sensory neurons. Late developmental appearance of a survival factor distinct from nerve growth factor.
Several tissues of the developing chick embryo have been reported to contain neurotrophic activity which can sustain the survival of sensory neurons maintained in culture. In a previous study, however, we noted that such nerve growth promoting activity was exceptionally low, if not absent, from extracts of spinal cord from chick embryos of up to 16 days incubation. Since then the combined results from a number of tissue culture studies have suggested that the central nervous system may be the source of a neurotrophic growth factor essential during the late development of sensory neurons. We have therefore carried out an extended range study of the neurotrophic properties of avian spinal cord. Extracts of spinal cord tissue prepared from chicks at stages between the last wk of embryogenesis and 12 wks after hatching were tested for their ability to promote survival and neurite outgrowth from both explant and dissociated neuron-enriched cultures of dorsal root, trigeminal, nodose and paravertebral chain sympathetic ganglia from chick embryos between 8 and 16 days old. We conclude from our results that spinal cord is a potent source of neurotrophic activity for sensory neurons, although this activity appears relatively late in development of the spinal cord. The predominant ontogenic increase in spinal cord neurotrophic activity was seen to occur during the first week after hatching. Sensory neurons from both spinal and cranial nerve ganglia were sustained in culture by spinal cord extracts, whereas sympathetic neurons did not respond. Neurons from older sensory ganglia (12-16 day old embryos) were much more responsive than similar neurons from young embryos (8 day).(ABSTRACT TRUNCATED AT 250 WORDS)